Background: Studies both invivo and invitro indicated anticancer and antitumor properties of saffron and its component against different human cancer cells which is wildly used as a drug to promote health and fight diseases from ancient time. Angiogenesis, formation of new blood vessels, is regulated by the balances of many stimulating and inhibiting factors. While physiological angiogenesis is under strike control, disruption of this control causes proliferation of a network of blood vessels penetrating into cancerous growth. One of the main factors which are involved in the process of angiogenesis in both physiologic and pathologic condition is VEGF-A. On the other hand, bio electromagnetic fields have been shown to be clinically beneficial in the mT amplitude range. The aim of this study was finding out if synergic effects of saffron aqueous extract and low-frequency electromagnetic field could decrease angiogenesis via reduction of VEGF-A gene expression.
Introduction
Angiogenesis, sprouting of new blood vessels from the pre-existing ones, plays essential roles in many both biological process under physiological conditions such as ovulation, embryo development, wound healing and also in a variety of diseases including diabetic retinopathy, rheumatoid arthritis, cancers and metastasis [1] . This process is mostly mediated by variety of cellular factors and condition such as hypoxic condition, low intra tumor PH, hypoglycemia, stress and inflammation which cause vascular endothelial growth factor (VEGF) expression from VEGF/PDGF super gene family that includes five isoforms (VEGF-A, VEGF-B, VEGF-C, VEGFD, VEGF-E, and VEGF-F) and placental growth factor (PlGF), VEGF firstly binds to transmembrane receptors with intracellular tyrosine kinase activity [2] . VEGF-A known as a critical regulator of angiogenesis, lymphangiogenesis and vasculogenesis, showing endothelial cell mitogen and angiogenic inducer activity [3] . Numerous of antiangiogenic agents with various mechanisms of action are currently under clinical development and this resarch will focus on the most promising and advanced among them by using natural product and most phenomenon spice: saffron. Saffron (Crocus sativus Linn.) related to Iridaceae family, the well-known food adjunct and bio colorant with pharmacological activities such as anticancer, antidepressant, anticonvulsant and treatment of memory impairment [4] . Saffron and its constituents especially crocetin, picrocrocin and volatile compounds including safranal, crocins (glycosyl esters of crocetin) which are unusual water soluble carotenoids showed antioxidant activity in different organs as like as muscle skeletal, kidney and hippocampus. It has been suggested that the antioxidant activity of saffron compounds can protect nucleic acids from harmful chemicals [5] . Different studies indicated the anti cancer properties of saffron both in vitro and in vivo [6] . Breast cancer, which is the most important health problem for women worldwide, globally, is the most common type of cancer cause mortality in women [7] . Breast cancer in Iranian women compared with Western women, occurs at least one decade earlier and in more advanced stages. Its occurrence among Iranian women was 120 per 100 thousand women [8] . Rising of cancer resistance to ordinary therapies, cause more effort to figure out new era in cancer therapy with fewer side effects and resistance. On the other hand, use of modern effective treatments, with less threatens considered by researchers. One of these valuable methods is using the low frequency electromagnetic field. Results of different studies show different effects on organisms according to type of electromagnetic field, amplitude, frequency and time of exposure and also the genetics of samples [9] . Numerous mechanisms, both thermal and non thermal maintain which electromagnetic fields can interact with biological systems for example low frequency electric fields interfere with cell membrane and could decrease stimulation threshold of it [10] . Many researches reveal that using electromagnetic fields with low frequency could deeply affect on angiogenesis process [11] . It is also shown that static magnetic fields impair angiogenesis and growth of solid tumors in vivo and cancer cells. DNA, cell membrane and microtubules could affect by electromagnetic field. Changes in gene expression, cell interaction and cellular response have been also affected by electromagnetic fields [12] . http://www.ispacs.com/journals/jgmi/2014/jgmi-00009/
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In addition one of the most practical uses of Real Time PCR is defining gene expression using methods such as quantitative relative which is one of the precise and particular ways to study different changes in gene expression. In this method (Relative Quantitative) reduction or increasing of gene expression is important which is compared with reference gene, this referenced gene is a house keeping gene with specific and individual character such as equal copy number in all cancerous cells, capability of expression in all body cell and not affected by treatment [13] . As regards to identification an effective strategy by using new agents from natural sources to treatment breast cancer, and since vascular endothelial growth factor is a potent endothelial mitogen that is upregulated in number of tumor types, including breast cancer, the aim of this study was to investigated the synergic effect of saffron aqueous extract and sinusoid bio electromagnetic field (50 Hz and 0.04 T intensity) on level of VEGF-A in human breast cancer cell line (MCF-7).
Material and Methods:
2.1. Saffron sample prepration Original Iranian saffron samples were extracted with soxhlet. The mixtures transferred to Rotary to remove extra water. In order to drying the extract freeze dryer was used.
Cell culture
MCF-7 cells were purchased from Pasteur Institute (Tehran, Iran). Cells were cultured in RPMI medium (Biosera, Iran) with 10% fetal bovine serum (Gibco, USA), 100 units/ml penicillin, and 100 µg/ml streptomycin (Sigma, France) and also 1 cc L-glutamine (Sigma, USA) and incubated at 95% humidity , 5% CO 2 . After 24 hours of culture and insure about cell adhesion to flask, cells were treated with aqueous extract of saffron with concentrations of 100, 200, 400 and 800 micrograms per ml. Then to evaluate the viability (viability test) Trypan blue (Sigma, France) test was used and for 5 days shooting done with a digital camera with invert microscope (Dinocaptre).
Exposing with bioelectromagnetic fields
After 48h of cell successful culture and treatment all cases need expose bioelectromagnetic field placed in 50 Hz frequency and 0.04 T intensity (400 gauss) bioelectromagnetic field for 1h which was made in animal developmental research laboratory of Islamic Azad University Of Mashhad previously.
RNA extraction
RNA extraction done by total RNA purification kit (Jena Bioscience, Germany). After 48 hours of treatment according to the protocol attached to the kit total RNA purified and was stored at -20 ° C until cDNA synthesized. To measure the amount of RNA Nanodrap used by wavelengths 260, 280 and 320 nm and data were measured and analyzed. These data indicate that the concentration of the extracted RNA which used for cDNA synthesis. Application temperature according Tm of designed primers and to the characteristics of the different phases in polymerase chain reaction were determined. Gene expression levels of VEGF-A in samples treated with aqueous extract of saffron in comparison with control samples were analyzed by statistical software SPSS version 16. P-value of less than 0.05 and CI (Confidence Interval) 95% was accepted as significant. Gene expression levels of VEGF-A after 48 h of incubation of cells with different concentrations of saffron extract was measured. The gene expression levels were compared with a control sample without the influence of extracts. In this project we use relative quantitative which is based on expression of target gene to the reference gene via comparing the target gene efficiency with control sample and also using their Ct.The primers and the temperature of binding primer are essential factors in the optimization of Real Time PCR reaction. So condition of reaction prepared optimize in which no nonspecific product produced that can easily seen by mono peak in melting curve and also electrophoresis in agar gel by looking single sharp band. P < 0.05 value between study groups was taken as statistically significant.
Results
Since the PCR reaction efficiency between the target gene and the housekeeping gene (beta-actin) was the same (Figure 1) , the comparative threshold cycle (CT) was used in this project. Gene expression studies reveals a significant reduction (less than 5 %) in the gene expression levels of VEGF-A gene treated with concentrations of 100, 200, 400 and 800 micrograms per ml comparing with the control group (not treated with the extract). The greatest changes in gene expression were associated with the highest concentration of the extract. Reduction of vascular endothelial growth factor (VEGF-A) gene expression in groups treated with the extract at concentrations of 100(0.89) and 200(0.88) micrograms per ml shows no significant difference (P ˃ 0.05) with each other while both of them compared to the control group show reduction at P ˂ 0.05 with 11% and 12% reduction respectively. The decreasing in gene expression in the group treated with aqueous extract of saffron at a concentration of 800 micrograms per ml (0.83) compared to the control group shows a meaningful decline at P ˂0.01.This http://www.ispacs.com/journals/jgmi/2014/jgmi-00009/ International Scientific Publications and Consulting Services experimental group shows the most noticeable reduction with17% decline in VEGF-A level between other groups (Figure 2 ) On the other hand low frequency (50Hz) electromagnetic field with 0.04 T intensity did not show remarkable fall (P ˃ 0.05), while in groups with synergic use of saffron aqueous extract and bio electromagnetic field significant decline (P ˂ 0.05 ) was seen with 17%, 13%, 15% and 19% respectively for 100, 200, 400 and 800 µg/ml of saffron extract. According to bar graph highest concentration of saffron aqueous extract itself or in combination with electromagnetic fields causes most reduction on VEGF-A gene expression in human breast cancer cell line (MCF-7). 
Discussion
According to this laboratory research, we saw inhibitory effect of synergic use of saffron aqueous extract and sinusoid low frequency (50 Hz) , 0.04 T intensity electromagnetic field on angiogenesis by reduction of VEGF-A level in human breast cancer cells comparing control group which may introduce part of anti tumor property of saffron via decreasing VEGF-A and novel anti angiogenic characteristic of low frequency electromagnetic field. According to Tugues and Saharinen in 2011, vascular endothelial growth factor and its receptors could mention as a target therapy in treatment of malignancy, metastasis, angiogenesis and different cancers [14, 15] . Chen and his colleague shows nanosecond pulsed electric fields leads to increases in active executioner caspases, decreases in vascular endothelial growth factor expression, micro-vessel density, apoptosis induction and inhibition of angiogenesis [16] . More over it is shown that in diabetic rats therapy with pulsed electromagnetic fields (PEMF) promote acute hindlimb ischemia-related blood perfusion and angiogenesis, associated with up-regulating FGF-2 expression and activating the ERK1/2 pathway using Western blot assays [17] . For decades PEMF has been candidate which promotes the synthesis of extracellular matrix proteins and exerts a direct effect on the production of proteins that regulate gene transcription and also affect several membrane receptors and stimulate osteoblasts to secrete several growth factors such as bone morphogenic proteins 2 and 4 and TGF-beta to stimulation of bone formation and bone healing [8] . Berg also illustrated effects of bioelectromagnetic in the mT amplitude range on cancer cells on mice. He fide out that synergic combination of extremely low-frequency (ELF) pulsating electromagnetic fields (PEMF) and sinusoidal electromagnetic fields (SEMF) induce tumor cell apoptosis, inhibit angiogenesis and proliferation of cells and cause necrosis [19] . Another research reveals that the expression levels of angiopoietin-2 and fibroblast growth factor-2 were significantly higher in the PEMF group than in the control group while lack of rise in the expression level of vascular endothelial growth factor suggests that PEMF does not have invasive effects including the induction of hypoxic conditions and inflammation on the bone marrow [20] . More over results of Yuan research in 2010 represented that 15 Hz, 6 mT PEMF simmlated myocardial angiogenesis and improves cardiac function after myocardial infarction in rats [21] . On the other hand studies shows exposure with gradient static magnetic fields (GSMF) could inhibit vascularization which point out that GSMF might inhibit or prevent new blood vessels formation and might be helpful for treatment of some diseases relevant to pathological angiogenesis [22] . Hopper also reveals that the production of VEGF-A was not changed by exposure to low frequency pulsed electromagnetic fields (15 Hz, 1.8 mT, for 8 h) and shows osteoblasts provoked with pulsed electromagnetic fields through a VEGF-A independent mechanism [23] . Extremely low frequency sinusoidal electromagnetic fields with 1 mT intensity, 50 Hz for up to 12 h amplified the degree of endothelial cell proliferation and tubule formation in cultured umbilical human vein endothelial cells (HUVECs) and Western blot analysis revealed a significant increase in expression of VEGF receptor 2 suggesting that EMFs may modulate endothelial functions correlated to angiogenesis via signal transduction pathways dependent on VEGF [24] . Furthermore effects of moderate-intensity static magnetic field (SMF) on the VEGF-A-enhanced tubule formation investigated by Okano in 2006 reveals that SMF seems to be synergistic or additive in arteriogenesis but not in angiogenesis and it significantly promoted the VEGF-A-increased area density and length of tubules in the peripheral part of the wells, compared with the VEGF-A treatment alone. However, SMF did not induce any significant changes in the VEGF-A-increased number of bifurcations in any part of the wells [25] . Additionally it is reported that Pulsed electromagnetic fields (PEMF) had ability to increase in vitro and in vivo angiogenesis through endothelial release of FGF-2 and inducing paracrine and autocrine changes in the surrounding tissues [26] . In 2001 Williams reported that exposure to therapeutic electromagnetic fields (10 minutes per day with 0. 10 mT, 15 mT or 20 mT, with a 120 pulses per second pulsating magnetic field) significantly reduced tumor growth, decrease the percentage of area stained for CD-31 indicating reduction in the extent of vascularization and there was a concomitant increase in the level of tumor necrosis [27] . Obviously results of each study were different from others as a result of different samples, period time of exposed, frequency, intensity and also type of electromagnetic fields. It has been demonstrated that there are several mechanisms for the antitumor effect of saffron and its components, including inhibition of nucleic acid, scavenging free radical, the effect of carotenoids on the expression of topoisomerase type 2 and induction of programmed cell death [28] . Research result of oral prescription of saffron extract in laboratory animal reveals that this herb could reduce the induced cancer with mutagen and decline the rate of tumor cell growth on one hand and significantly increase the lifelong of animal on the other hand [29] . It is indicated in some papers that saffron in different tumor cells, such as leukemia, ovarian, breast carcinoma, colorectal adenocarcinoma, rhabdomyosarcoma, carcinoma have an anticancer effect and reported that saffron have selective cytotoxtic effect on different malignant cells but it has not effect on viability of non malignant and health cells [30] . Moreover, researches illustrate that http://www.ispacs.com/journals/jgmi/2014/jgmi-00009/ International Scientific Publications and Consulting Services saffron has cancer-preventive and anti genotoxic potential, so it would be useful in combination with chemotherapy, a part from that saffron shows reduction potential against lipid peroxidation and at the same time increase the enzymatic antioxidants like superoxide dismutase and catalase and non-enzymatic antioxidants such as liver glutathione regenerated [31] . Some research results indicate safranal could ability to increas tissue oxygen which have sweeping effect on free radicals and might inhibit oxidative stress caused by genotoxic compounds, safranal also had protective effect on lipid peroxidation. Since angiogenesis shows direct relation with tissue oxygen and hypoxic condition, is one of the most essential simulators of angiogenesis, so increasing tissue oxygen accompanied with saffron treatment may define some part of anti angiogenic effect of this medicinal herb [32] . Another study revealed that saffron carotenoids and mono-terpene aldehyde have interaction with nucleic acids and could lead to inhibition of growth of colon cancer cells, including HCT-116, SW-480 and HT-29, while there has no observed effect on normal cells [33] . Results of the other research represent that saffron aqueous extract have antitumor effects on TCC cell line (related to bladder cancer) in the time and dose dependent manner in the way that in high concentration the percentage of vital cells decline dramatically [34] . Influencial potential of saffron on the induction or inhibition of gene expression in few cases has been studied so far. However, Mousavi and his colleague had studied the effect of saffron extract on the level of protein which were related to apoptosis such as bax protein and enzyme as influential as caspase in breast cancer cells and represent that using extract could reduce cell viability dose dependently while there was no effect on normal cells [35] . The experimental results on the iduction of apoptosis of saffron extract depicts that on hepatocarcinoma (HepG-2) and cervix cells (HeLa) extract showed significant cytotoxic effects [36] . These results were coincided with our findings and cancer cell growth inhibited by saffron extract on concentration-dependent manner. In this laboratory research saffron aqueous extract can reduce the level of VEGF-A and gene expression decline noticeably which shows conformity with other data that reveals cytotoxic and anticancer effect of saffron. Combination treatment with saffron extract and electromagnetic field also induce this reduction of gene experssion significantly.
Conclusion
Results of this laboratory research indicate reduction on level of VEGF-A in breast cancer cells treated with both saffron aqueous extract and bio electromagnetic field in compare with no treatment cells which showed synergic use of them may lead further anti-angiogenic potential of this medical herb and therapeutic effects of low frequency 400 gausses electromagnetic field, lack of therapy toxicity and the efficacy observed could develop new area as a promising strategy in treatment of breast cancer, prevent angiogenesis, tumor growth and metastasis although further research are needed to figure out accurate mechanism.
